A biodegradable levonorgestrel-releasing implant made of PCL/F68 compound as tested in rats and dogs.
Our objective was to report preclinical studies on a biodegradable long-acting contraceptive implant. A poly (epsilon-caprolactone) (PCL)/pluronic F68 (F68) compound was used to construct an implant, which was filled with dry levonorgestrel (LNG) powder (PCL/F68/LNG). LNG release rate, contraceptive efficacy and polymer degradation were evaluated in rats and followed for 2 years. A 2-year toxicity study was conducted in dogs. The in vitro and in vivo release of LNG from the implant followed zero-order release kinetics. Serum LNG level in rats was very stable during the 2-year period. Studies on polymer degradation indicated that the molecular weight of PCL dropped from 66,000 to 15,000 Da, but the implant was still in good shape by the end of 2 years. Toxicological study demonstrated that the PCL/F68 polymer had no adverse effect in all aspects. The contraceptive efficacy in rats showed dose response. The implant was physically and chemically stable for up to 3 years in airproof aluminum foil packing at room temperature.